The paper presents a framework for analyzing the effect of changing expectations about future prices on a firm's choice of technique, and on its anticipated scrapping of capital equipment. Assuming a putty-clay technology, particular attention is paid to the way in which the scrapping age depends on the degree of ex ante input substitution. Numerical illustrations --based on data for Norwegian manufacturing for the years 1964-1983, an ex ante technology represented by a Generalized Leontief cost function in materials, energy, labor, and capital, and an ARMA representation of the price expectation mechanism --are presented. The results indicate that the price changes in this period may have had a substantial impact on planned scrapping, and on the chosen production techniques.
Introduction
Input and output prices often show sharp, unanticipated changes over time. Such price changes, for instance unanticipated changes in energy prices, may affect not only the firms' current input structure and their decisions about investment in new fixed capital, but also their plans for scrapping of old capital goods. The form of the production technology --in particular the degree of input substitution I is a key factor in explaining how the scrapping plans may respond to price changes. Input substitution from this point of view has two aspects: substitution between capital and other inputs and substitution between capital goods installed at different points in time.
In this paper, we address the general problem of analyzing how expectations about future input and output prices and unanticipated changes in these prices can affect the firms' investment decisions and scrapping plans. We focus on the relationship between price expectations, choice of technique, and planned scrapping age of capital equipment for a profit maximizing firm. In particular, we show that the degree of input substitution may crucially affect the planned service life of new capital equipment. Little attention has been given to this point in the literature. To illustrate the theoretical conclusions, we report some tentative numerical results for a producer with a four-factor technology based on data for Norwegian manufacturing for the years 1964-1983 in a general setting in which energy price changes, and changes in the wage rate and in the price of non-energy material inputs, are taken into account. 1 From an econometric point of view, a serious problem arises due to the virtually complete non-existence of data on price expectations and, more generally, the paucity of information about the mechanisms which link expected with observed prices. The numerical results in the paper will therefore mainly be of an explorative character.
The technology is represented by a vintage production model of the putty-clay type. Ex ante --i.e., before an investment is made --the firm is assumed to face a neoclassical technology with one type of capital and one or more variable inputs. Ex post --i.e., after the investment has taken its specific physical form --all inputs must be used in fixed proportions. This model --originally proposed by Johansen (1959 Johansen ( , 1972 --is well suited to deal with the relationship between price expectations, price shocks, and capital formation since it implies non-myopic decision rules. 2 This is in contrast to neoclassical (putty-putty) models which, by assuming the same degree of ex ante and ex post substitution and a capital stock which is completely malleable, makes it possible to change the factor input combinations at any time, and implies that capital never will be scrapped since there always will be some input combination with which it will be profitable to use it. With a putty-clay technology, decisions taken today will strongly depend on expectations about the future development of prices. Further, the rigidities which exist in the adjustment of factor proportions are represented, in a consistent way, by the model's distinction between ex ante and ex post optimal factor proportions. Finally, since it is a vintage model, it is well suited to analyzing the endogeneity of the
